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@ Exhalation valve device for protective face mask. 

© The present invention relates to an exhalation valve de- 
vice for use in protective masks, comprising a neck portion (2) 
for sealing connection to the protective mask, and a valve 
portion (3) connected to the neck portion, said vafve portion 
having at least one valve member permitting the passage of 
exhaled air, with substantially no change of direction. 
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The present invention relates to an exhalation valve 
device for use in protective masks. 

In protective masks of the type completely covering 
the wearer's face, it is already known to use an 
exhalation valve consisting of a seat and a centrally 
secured rubber membrane, i.e. disc valves. There are 
several drawbacks with this type of valve. During 
exhalation the air flows around the valve membrane 
thus causing speech to be muffled and distorted. This 
type of valve also gives rise to relatively high ex- 
halation resistance and extra force is required 
initially to open the valve. 

The object of the present invention is to eliminate 
the drawbacks of this known valve and instead provide 
an exhalation valve means for protective masks which 
has low breathing resistance, opens and closes quickly 
and causes the least possible distortion of speech. 

This is achieved by means of the exhalation valve 
according to the present invention comprising a neck 
portion for sealing connection to the protective mask, 
and a valve portion connected to the neck portion, 
said valve portion having at least one valve member 
permitting the passage of exhaled air, with substantially 
no change of direction. This gives considerably en- 
hanced reproduction of speech in comparison with known 
exhalation valves. 

According to a preferred embodiment of the invention, 
the valve memb r consists of a valve seat having a 
through- flow opening, a border surrounding the opening, 
an attachment portion for a valve membrane, and a valve 
membrane cooperating with said valve seat, the membrane 
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in closed position sealing against the border of the 
valve seat, the attachment portion of the valve seat 
being formed in conjunction with the border, and 
wherein the valve membrane is joined at an edge 
5 portion to the attachment portion, and also wherein 
the valve seat is arranged at an angle to the flow 
direction of the enhaled air, with the attachment 
portion applied nearest to the neck portion. 

This arrangement of the valve offers extremely low 
10 exhalation resistance since the force required to 
open the valve membrane on the side opposite the 
attachment portion is slight - several times less 
than the force required to open a valve membrane of 
equivalent size which is centrally attached. 

15 The function is additionally improved by arranging 

two valve members in the valve portion. In this case 
the exhalation valve device is preferably provided 
with two walls converging towards each other and 
at least partially flat, each having a valve member 

20 in the flat portion. 

To prevent the valve member from coming into contact 
with contaminated air, an air column should be provided 
between valve and surrounding atmosphere. This can of 
course be achieved by conventional means in the form 
25 of a part provided with a flow channel and arranged 
outside the exhalation valve with the valve member. 

According to one embodiment of the invention a speech 
amplifier, also known as a speaker may be used to 
create the air column. The speaker is suitably designed 
30 to be applied over the exhalation valve device and 

i 
I 
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to be connected to the protebtive mask in one step to- 
gether with the exhalation valve device. 

The exhalation valve device and the speaker, if any, 
may be shaped with a circular neck portion and is/are 
thus connected to the protective mask by passing the 
part of the protective mask which surrounds the con- 
nection opening, over said neck portion and clamping 
it with a clamp means. 

Further advantages and characteristics of the in- 
vention will be revealed in the following detailed 
description, with reference to the accompanying drawings 
in which 

Figure 1 shows a perspective view of an exhalation valve 
device according to the present invention. 

Figure 2 shows a view of the inlet end of the exhalation 
valve device, and 

Figures 3a - 3b show perspective views of a speaker 
adapted for use with the invention. 

Figure 1 shows a perspective view of an exhalation valve 
device according to the present invention, designated 1. 
The device comprises a neck portion 2 and a valve portion 
3. The neck portion is preferably circular and may be 
provided with a collar-like exterior 4, as shown in 
the drawings, to allow simple, sealing connection to a 
protective mask and/or an inner mask. The walls of the 
valve portion 3 extend to a point 5, two flat wall 
sections located opposite each other converging towards 
each other and being formed as valve' seats. In each of 
the valve seats is a membrane 6 of elastomeric material 
which in closed position is in contact around its entire 
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periphery with the border, not shown in detail, of the 
valve seat. The attachment portion 7 of the membrane 
and the bevelled edge 8 have increased material thick- 
ness, thus improving abutment. The valve membrane 6 is 
secured in the valve seat by the edge located nearest 
to the inlet and for exhaled air and its active part 
is thus furthest from the inlet opening, i.e. the 
neck portion 2. 

Figure 2 shows the valve device seen through the neck 
portion. The two valve seats are designated 9 and 10 
and are provided nearest the neck portion with attach- 
ment portions having openings for insertion of attach- 
ment studs arranged on the valve membrane. Said attach- 
ment studs are preferably provided with upsets which are 
passed through the openings so that, due to the inherent 
elasticity of the material, the membranes are held in 
sealing contact with respective attachment portions. 
Said upsets are designed 13, 14, 15 and 16 in the 
drawings. The valve seats are also provided with support 
ribs 17 and 18, reinforcing the valve seats and pre- 
venting the valve membranes from being drawn through 
the seats. As can be seen in the drawings, the support 
ribs are preferably arranged furthest apart at the 
edge opposite the attachment portion, i.e. where the 
exhaled air passes, at least during the initial opening 
stage . 

Figure 2 thus illustrates the essence of the invention: 
that the exhaled air can pass straight through the ex- 
halation valve device with the least possible voice 
distortion. The valve arrangement also offers minimal 
opening resistance. 
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Naturally the valve membrane may be attached in any 
suitable manner and only one of several feasible 
arrangements is shown in the drawing The 'attachment 
portions on the valve seats might, for instance, be 
in the form of studs to fit corresponding openings in 
the valve membranes. 

Figure 3a shows a speaker 19 intended to be fitted over 
the exhalation valve device according to the invention 
and, together with this, to be connected in sealing 
manner to the protective mask. The speaker comprises 
an area 20 to hold the exhalation valve device. 

Figure 3b shows the speaker seen from the opposite side, 
i.e. the outlet side. The speaker cover 21 is designed, 
together with the valve space 20, to form an annular 
column opening at the bottom of "the' cover 21. This 
column forms an air column or "buffer* which prevents 
the valve device from coming into- cofttact With conta- 
minated air. The use of said speaker together with the 
exhalation valve device according to the invention 
further enhances the advantages of the device according 
to the invention and extremely good voice reproduction 
is achieved. 
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Claims 

1. An exhalation valve device for use in protective 
masks, comprising a neck portion (2) for 
sealing connection to the protective mask, and a valve 
portion (3) connected to the neck portion, said valve 

5 portion having at least one valve member permitting 
the passage of exhaled air, with substantially no 
change of direction. 

2. An exhalation valve device as claimed in claim 1, 
wherein the valve member consists of a valve 

10 seat (9, 10) having at least one through-flow opening, 
a border surrounding the opening, an attachment portion 
(11, 12) for a valve membrane, and a valve membrane (6) 
of elastomer ic material cooperating with said valve seat, 
the membrane in closed position sealing against the 

15 border of the valve seat (9, 10), the attachment portion 
(11, 12) of the valve seat being formed in conjunction 
with the border, and wherein the valve membrane is 
joined at an edge portion to the attachment portion, and 
also wherein the valve seat is arranged at an angle to 

20 the flow direction of the exhaled air, with the attach- 
ment portion applied nearest to the neck portion (2) . 

3. An exhalation valve device as claimed in claims 
1-2, comprising two valve members. 

4. A device as claimed in claims 1-3, wherein 
25 the valve portion is provided with two walls located 

opposite each other, converging towards each other and 
at least partially flat, containing the valve seats 
(9, 10). 
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5. A device as claimed in claims 1-4, comp- 
rising a means for creating an air column be- 
tween the exhalation valve device (1) and the surrounding 
atmosphere. 

6. A device as claimed in claim 5, wherein 
the means creating the air column consists of a speech 
amplifier in the form of a speaker (19) . 
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